Pubertal age, food intake, body length, weight, and coniposilion were detcr~ninecl by direct n~easurerllents in 29 well fed fe~nale rats stucliecl fro111 birth to first estrus. The average birth and weaning weights of the 12 early ~naturir~g rats were 6.99 * 0.13 g and 50.13 * 1.16 g, respectively, and did not cliffer significantly from those of the 11 late r~iaturers (6.97 + 0.16 g ancl 49.72 & 1.42 g, respectively). Mean values for all pubertal rneasurenients are included in Table 1 . At puberty, the late maturing animals were heavier, longer, and had attained a greater quantity of total body water than the early ~~~a t u r e r s . Although both groups ate the same total a~nounts of foocl, late maturing rats at vaginal opening and at first estrus consu~necl relatively less foocl per 100 g body weight than dicl early 1113-turers. Estrus was s i~~~u l t a~~e o u s with vaginal opening in 1 0 (8370) of early ant1 4 (36%) of the late ~~~a t u r i~~g rats. Despite the sin~ilarity in the proportions of total body water, fat, ant1 protein in early ant1 late maturers. a regression analysis, shown in Figure 1 , indicates a significant clecreasc in the proportion of body water (P < 0.001), ancl a sigriificarlt increase in the proportion of bocly fat (P < 0.05) with increasing age at first estrus. The percentage of body protein does not change with irlcreasing age at first estrus (regression cocfl'icier~t = 0.13).
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Speculation
Our findings in feniale rats are consistent with those in ~n o nkeys and clor~~estic anilr~als which show pubertal age to be positively correlatccl with body weight. These observations are at variance with results reportecl for girls who show an ur~char~gir~g average body weight at all ages of puberty. The cliffere~~ces in ~netabolic ant1 sonlatic clevelop~nent observecl in pubertal rats suggest that the attain~nent of a "critical" body weight, level of fat, ant1 foocl intake may not be the principal factors initiating puberty.
S t u d i e s on female r o d e n t s (24.35). domestic animals (6.21). and humans ( 7 )
t h a t average w e i g h t a t menarche i s t h e same, b u t t h a t t h e l a t e m a t u r e r s a r e t a l l e r ( 1 1 ) . Food o r c a l o r i c i n t a k e p e r 100 grams o f body w e i g h t i s t h e same a t p u b e r t y f o r r a t s t h a t a r e w e l l -o r undernourished ( 2 4 ) o r fed a h i g h o r l o w f a t d i e t ad l i b i t u m ( 9 ) . Nonetheless, as age a t f i r s t e s t r u s i n c r e a s e s w i t h i n groups o f r a t s , body w e i g h t i n c r e a s e s w h i l e f o o d i n t a k e p e r 100 grams o f body w e i g h t decreases ( 9 ) .
I n r a t s ( 2 4 ) and i n humans (11) t h e a t t a i n m e n t of a c e r t a i n body w e i g h t and a s s o c i a t e d m e t a b o l i c r a t e has been h y p o t h e s i s e d t o be a s i g n a l f o r t h e i n it i a t i o n of p u b e r t y . More r e c e n t l y , s t u d i e s based on e s t i m a t e d t o t a l body w a t e r i n p u b e r t a l g i r l s have suggested t h a t , i n a d d i t i o n t o a c q u i r i n g a " c r i t i c a l " body w e i g l i t and n i e t a b o l i c r a t e a t p u b e r t y , i n d i v i d u a l s must r e a c h a " c r i t i c a l " l e v e l of fatness ( 1 0 ) . U n f o r t u n a t e l y . s t u d i e s w i t h d i r e c t measurements o f body c o m p o s i t i o n a r e n o t a v a i l a b l e .
Because o f t h e absence o f s t u d i e s which r e p o r t t h e r e l a t i o n s h i p s o f p u b e r t a l age w i t h food i n t a k e and body l e n g t h , w e i g h t and c o m p o s i t i o n i n animals and humans a t sexual m a t u r a t i o n . we have i n v e s t i g a t e d these v a r i a b l e s i n w e l l -f e d p u b e r t a l female l a b o r a t o r y r a t s .
MATERIALS AND METHODS --. . ---Rats (Spraque-Dawley, C h a r l e s R i v e r S t r a i n ) , o b t a i n e d a t a t i m e a t which t h e y were p r e g n a n t f o r n o more t h a n two weeks, were i n d i v i d u a l l y caged i n o u r l a b o r a t o r y . Temperature (21°C) and l i g h t (14 h r . d a i l y ) were c o n t r o l l e d . A t b i r t h . pups were separated from t h e i r mothers and male pups discarded.
L i t t e r s o f t e n female pups were randomly p l a c e d w i t h mothers t h a t had j u s t g i v e n b i r t h and had had t h e i r pups removed. 9 ) c o n t a i n s percentages o f f a t and p r o t e i n s i m i l a r t o t h o s e found i n P u r i n a L a b o r a t o r y Chow. Each pup was weighed ( t o t h e n e a r e s t 0 . 1 g.) e v e r y o t h e r day from b i r t h t o f i r s t e s t r u s and a t v a g i n a l opening. Food i n t a k e was d e t e n i n e d a t 24 hour i n t e r v a l s by w e i g h i n g t h e f o o d c o n t a i n e r s ( t o t h e n e a r e s t 0.1 g.) from which t h e weaned pups a t e . From t i m e o f weaning r a t s were observed d a i l y f o r v a g i n a l opening. T h e r e a f t e r , v a g i n a l smears were taken d a i l y t o d e t e r m i n e f i r s t e s t r u s ( f i r s t appearance of c o m p l e t e l y c o r n i f i e d e p it h e l i a l c e l l s ) .
P u b e r t a l food i n t a k e was taken t o be t h e average d a i l y amount O f food consumed d u r i n g t h e 72 hours p r i o r t o f i r s t e s t r u s o r v a g i n a l opening. A t f i r s t e s t r u s , r a t s were s a c r i f i c e d by e t h e r a n e s t h e s i a and weighed; noserump l e n g t h was r e c o r d e d w i t h a s t a n d a r d s l i d i n g compass. Rats were t h e n imm e d i a t e l y s e a l e d i n t o i n d i v i d u a l p l a s t i c bags and frozen f o r f u t u r e body compos i t i o n a n a l y s i s . The frozen carcasses wcre chopped i n t o small p i e c e s and p l a c e d i n t a r e d aluminum d i s h e s . They were d r i e d a t 95%. t o c o n s t a n t w e i g h t .
The w e i g h t l o s s was taken t o equal t o t a l body water. The d r i e d carcasses were t h e n crushed and ground. S o x h l e t e x t r a c t i o n f o r a minimum o f f o u r hours u s i n g p e t r o l~u m e t h e r on 5 g. p o r t i o n s was used t o d e t e r m i n e p e r c e n t a s e o f f a t . Two gram p o r t i o n s o f t h e powdered f a t -f r e e r d r c d s s e s were heated w i t h 50 ml. o f 50% r u l f u r l c a c i d f o r 3 -4 dsy5 a t a l i l , r o r l s w t c l y 100°C.

Tllc h y d r o l y r .~t c w a s r l u a n t it a t i v e l y t r a n s f e r r e d t o a 500 ml. v o l u n i e t r i c f l a s k w i t h water and made u p t o volume. The t o t a l n i t r o g e n c o n t e n t o f t h i s s o l u t i o n was determined by t h e m i c r o -K j e l d a h l method and was c o r r e c t e d t o p r o t e i n c o n t e n t by m u l t i p l y i n g by a f a c t o r o f 6.25 (17). Rats were s p e c i f i e d as e a r l y o r l a t e m a t u r e r s b y u s i n g t h e median age a t f i r s t e s t r u s (38.0 days) as t h e d i v i d i n g p o i n t . S i x animals a t t a i n e d f i r s t e s t r u s a t t h e mcdian age of 38 days and t h u s were n o t i n c l u d e d i n e i t h e r group. The s t a t i s t i c a l s i g n i f i c a n c e o f mean values and r e g r e s s i o n s l o p e s were determined by a S t u d e n t t -t e s t ( 3 0 ) .
1.
Optimal d i e t : c a s e i n 202, s t a r c h 70.34. f a t (hydroqenated v e g e t a b l e o i lSpry, L e v e r B r o t h e r s , New York) 5%. v i t a m i n m i x 0.5% (16) . s a l t mix 4 1 ( 1 5 ) . c h o l i n e c h l o r i d e 0.21.
RESULTS
.-
Of t h e 23 e x p e r i m e n t a l animals n o t h a v i n g f i r s t e s t r u s on t h e median ( t h e 3 8 t h ) day f o r t h e t o t a l p o p u l a t i o n . 1 2 r a t s i n w h i c h f i r s t e s t r u s o c c u r r e d bef o r e 38 days of age were s p e c i f i e d as e a r l y niaturers and 11 r a t s whose age a t f i r s t e s t r u s exceeded 38 days wcre d e s i g n a t e d as l a t e m a t u r e r s . The average (tS.E.) b i r t h and weaning w e i g h t s o f e a r l y m a t u r i n g r a t s wcre 6.99 r 0.13 g. and 50.13 + 1.16 g.. r e s p e c t i v e l y , and d i d n o t d i f f e r s i g n i f i c a n t l y from t h o s e o f l a t e m a t u r e r s (6.97 + 0.16 g. and 49.72 + 1.42 g.. r e s p e c t i v e l y ) . E s t r u s was simultaneous w i t h v a g i n a l opening i n 1 0 (83:) o f t h e e a r l y and 4 (36%) o f t h e l a t e m a t u r i n g r a t s . L a t e m a t u r i n g r a t s were s i g n i f i c a n t l y h e a v i e r and l o n g e r t h a n e a r l y n w t u r e r s (17) . decreases ( P < 0.001) w h i l e t h e p e r c e n t a g e o f t o t a l body f a t I n c r e a s e s (P < 0.05). w i t h i n c r e a s i n g age a t e s t r u s (Fig. 1 ) 
( T a b l e 1). The use o f t h e day o f f i r s t e s t r u s as a d i v i d i n g p o i n t r e s u l t e d i n an uneven d i s t r i b u t i o n o f e a r l y and l a t e maturers. D e s p i t e t h i s . t h e c a l c u l a t i o n s f o r f o o d i n t a k e and somatic v a r i a b l e s a t f i r s t e s t r u s and a t v a g i n a l opening u s i n g t h e mean age a t f i r s t e s t r u s (39.6 days) as t h e d i v i d i n g p o i n t f o r d e f i n i n g e a r l y versus l a t e m
E a r l y and l a t e m a t u r i n g r a t s a t v a g i n a l opening and a t f i r s t e s t r u s consume t h e same amount o f food; however, f o o d i n t a k e f 1 0 0 grams o f body w e i g h t i s l o w e r i n t h e l a t e m a t u r i n g animals ( T a b l e 1 ) .
DISCUSSION --
The f i n d i n g t h a t e a r l y and l a t e m a t u r i n g l a b o r a t o r y r a t s a t t a i n a d i ff e r e n t body w e i g h t and percentage o f f a t a t f i r s t e s t r u s i s a p p a r e n t l y d i sc o r d a n t w i t h t h e h y p o t h e s i s t h a t a " c r i t i c a l " body w e i g h t r e p r e s e n t i n g a c r i t ic a l l e v e l o f f a t n e s s and m e t a b o l i c r a t e may t r i g g e r t h e i n i t i a t i o n o f p u b e r t y (10). Our o b s e r v a t i o n t h a t body w e i g h t a t p u b e r t y i n c r e a s e s w i t h age i n t h e r a t i s a t v a r i a n c e w i t h r e p o r t s on g i r l s showing e a r l y and l a t e m a t u r i n g s u b j e c t s a t t a i n i n g t h e same average body w e i g h t a t menarche (11.37).
The d i s p a r i t y of these o b s e r v a t i o n s may b e e x p l a i n e d by v a r i a t i o n s i n t h e a d o l e s c e n t w e i g h t s p u r t p r i o r t o menarche ( 3 2 ) . Furthermore, d i f f e r e n t r a c i a l groups have d i ff e r e n t w e i g h t s a t menarche (20). I n t h e American g i r l s r e p o r t e d , group h e t e r og e n e i t y may mask a more r a c i a l l y d e f i n e d , p o s i t i v e l y c o r r e l a t e d , age and w e i g h t r e l a t i o n s h i p a t menarche. D i f f e r e n c e s i n p u b e r t a l age-weight d i s t r i b u t i o n s may occur between humans and o t h e r mamnals. A r e c e n t s t u d y o f t h e w e l l -f e d p u b e r t a l rhesus monkey (36) shows t h a t t h e rhesus a t menarche. l i k e t h e ewe ( 7 ) and t h e h e i f e r ( 1 ) a t f i r s t e s t r u s has a p u b e r t a l age-weight d i s t r i b u t i o n s i m i l a r t o t h e r a t a t f i r s t es-
t r u s . D e c e l e r a t i o n o f s k e l e t a l growth i s h i g h l y c o r r e l a t e d w i t h t h e t i m i n g o f sexual m a t u r a t i o n i n manlmals ( 3 2 ) . T h a t w e l l -f e d , l a t e m a t u r i n g r a t s a r e l o n g e r than t h e i r w e l l -f e d , e a r l y m a t u r i n g c o n t r o l s ( T a b l e 1 ) suggests a g r e a t e r c a p a c i t y f o r a d d i t i o n a l bone growth i n l a t e niaturers. Furthermore. b
o t h w e l l -and undernourished l a t e m a t u r i n g g i r l s a r e t a l l e r than t h e i r e a r l i e r m a t u r i n g c o u n t e r p a r t s ( 8 , I l ) .
The p r o p o r t i o n o f t o t a l body f a t i n c r e a s e s f r o m b i r t h t o a d u l t h o o d i n female r o d e n t s (5,14) and humans (4.10). I n humans. e s t r o g e n f o r m a t i o n from androgen p r e c u r s o r s has been demonstrated i n v i t r o i n adipose t i s s u e (13.29). Moreover, l e v e l s o f e s t r o g e n e x c r e t i o n aFdp6ciibolism i n a d u l t women may v a r y d i r e c t l y w i t h i n c r e a s i n g body w e i g h t ( 3 ) and percentage o f e s t i m a t e d f a t ( 1 0 ) .
Cstrogcn f o r m a t i o n by r o d e n t body f a t has. however, y e t t o be dcrnonstrated. Furthermore. t h e a t t a i n m e n t o f e a r l y p u b e r t y i n l i g h t l e a n female r a t s and o t h e r species (36) suqgests t h a t a h i g h l e v e l o f body f a t a s s o c i a t e d w i t h t h o a t t a i n n i e n t o f a " c r i t i c a l " body w e i g h t may n o t be t h e p r i n c i p a l f a c t o r s i n it i a t i n g sexual m a t u r a t i o n . To t h i s e x t e n t . t h e l o w e r percentage of s i m u ltaneous v a g i n a l opening and e s t r u s found i n heavy. f a t . l a t e m a t u r i n g r a t s may r e f l e c t c h a r a c t e r i s t i c a l l y d i m i n i s h e d p i t u i t a r y f u n c t i o n a s s o c i a t e d w i t h l o w l e v e l s o f food i n t a k e and m e t a b o l i c r a t e ( T a b l e 1 ) ( 2 4 ) . C h r o n i c a l l y underfed l a t e m a t u r i n g r a t s t h a t a r e gonadotropin d e f i c i e n t d i s p l a y a p r o l o n g e d i n t e r v a l between o n s e t o f p u b e r t a l e v e n t s (24) .
I n t h e s e x u a l l y m a t u r i n g female r a t est r o g e n begins a c t i n g t o suppress food i n t a k e and r a t e of w e i g h t g a i n (33) as i t s a b i l i t y t o i n d u c e p u b e r t a l e v e n t s i n c r e a s e s (31) .
I n t h e l a t e m a t u r i n g w e l l -f e d r a t , a l o w b u t r i s i n g s e n s i t i v i t y t o i n c r e a s i n g l e v e l s o f c i r c u l a t i n g gonadotropin and e s t r o g e n would o f f e r a p a r t i a l e x p l a n a t
t a n t i n r e g u l a t i n g energy b a l a n c e by t h e hypothalarnus (18,19.22 ) may p l a y a r o l e i n l o w e r i n g food i n t a k e 1 1 0 0 grams o f body w e i g h t i n t h e f a t t e r . l a t e m a t u r i n g animals ( F i g . 1 ) . A l t h o u g h e a r l y and l a t e m a t u r i n g g i r l s weigh t h e same. e a r l 1 m a t u r e r s a r e e s t i m a t e d t o be f a t t e r ( 1 0 ) and may consume l e s s c a l o r i e s d a i l y ( 2 5 ) . W e l l -f e d p u b e r t a l female r a t s w i t h v a r y i n g body w e i g h t , p e r c e n t f a t . o r . food i n t a k e Inlay be g e n e r a t i n g a s i m i l a r b u t y e t t o be d e f i n e d m e t a b o l i c s i g n a l w h i c h i s r e c e i v e d a t t h e hypothalamic l e v e l and may be i m p o r t a n t i n t r i g g e r i n g t h e o n s e t o f sexual m a t u r a t i o n . B i r t h . weaning and p u b e r t a l body w e i g h t s were s t u d i e d i n 29 r a t s . Food i n t a k e , body l e n g t h , and body c o m p o s i t i o n a t sexual m a t u r a t i o n ( f i r s t e s t r u s ) were measured. C o n t r a r y t o an e x i s t i n g b e l i e f based on evidence g a t h e r e d f r o m o b s e r v a t i o n s on r a t s and humans ( r e f e r e n c e s i n t h e I n t r o d u c t i o n t o t h e p a p e r ) , t h a t i n a homogeneous group, sexual m a t u r a t i o n i s a t t a i n e d a t an a p p r o x i m a t e l y c o n s t a n t l e v e l o f body weight, body f a t and food i n t a k e . we found t h a t a t est r u s t h e l a t e r m a t u r i n g r a t s a r e h e a v i e r , f a t t e r and consume a l e s s e r amount o f food Der u n i t o f bodv w e i s h t t h a n t h e e a r l v maturers. We Dresent evidence t h a t t h e a l e r a g e t o t a l body p r o t e i n does n o t d i i f e r s i g n i f i c a n t l y f o r t h e e a r l y and l a t e m a t u r e r s a t f i r s t e s t r u s .
I n female r a t s (14) and humans ( 4 ) t h e percentage o f t o t a l body p r o t e i n t o w e i g h t i n c r e a s e s from b i r t h t o sexual m a t u r a t i o n . Nonetheless, t h e p r op o r t i o n o f body p r o t e i n (an approximate
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